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BACKGROUND OF THE INVENTION 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a turbine power 
plant , a process of installing the turbine power plant 
and a process of removing the turbine power plant 
installed at the site. 
DESCRIPTION OF PRIOR ARTS 

Prior arts that aim to reduce a term of work for 
installation of a turbine power plant at the site are 
disclosed, for example, in JP A 11-62621, JP A 2001- 
173408 and JP A 11-13416. 

-above prior art, JP A 11-62621 discloses" 



auxiliary equipments such as a starting^^app^ratus , 
lubrication oil apparatus^^eiTtrol oil apparatus and 
lubrication oil t^uric^are made units, and the units are 
"with a gas turbine unit and arranged in a 

r aildin g-. 

^Xja y Qbou e^pjli^ ^ ^rt f . TP A 9001^ 1 7? rt Oft HinMnr^^ 

that apparatuses such as a turbine, generator^arnd so on. 
and a frame made of steel are integr^te^and fixed into a 
module, and the module is transported to a building which 
is an installatigjv^place by a means of transportation, 
and insjt* 



tid on a foundation frame provided in 
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btfilding throug h an alabLi c oupport appa ir atuo ancf^ 
^ ibration-proo f suppo^fe nppnmtt w . 

The prior art JP A 11-13416 discloses a package 
type power plant that a support frame is made as a steel 
5 framework steel plate formed of steel framework shaft set 
and steel panels, a gas turbine, a generator and a steam 
turbine are supported on the steel framework steel plate 
frame, and auxiliary apparatuses and piping of a control 
M» oil system, lubrication oil system and cooling water 

10 system of the gas turbine, generator and steam turbine, 



and electric machine instruments are contained in an 
interior space of the steel framework steel plate frame. 



In the above-mentioned prior arts, it is 
y 15 disclosed that power generation apparatuses such as the 



Q gas turbine, steam turbine, generator, and so on and the 

frame mounting thereon those power generation apparatuses 
are formed so as to be one block and transported to the 
installation site. However, in the case where they can 

20 not be transported by integrating them into one block 

because of problems of the scale of the power plant, and 
so on, it is necessary that the power generation 
apparatuses are divided plural parts and transported to 
the installation site, civil engineering and construction 

25 work are conducted at the installation location to form a 
concrete foundation frame at the site, and the power 
generation apparatuses individually transported are 



mounted on the concrete foundation frame and assembled. 
Therefore, a term of installation work of the power plant 
becomes long . 

Further, basically, the power plant is installed 
considering everlasting use, so that complicated and 
troublesome disassembling works are necessary when the 
power plant once installed is moved to another place. 



I* ^ 



10 




20 



25 



SUMMARY OF THE INVENTION 

The present invention is made in view of the 
above-mentioned problem, and an object of the invention 
is to provide a turbine power plant that an installation 
process thereof at the site is simplified and the once 
installed power plant can be easily moved to another 
site. 

y^^p^n rHft.r to ^hifvir^ tho .^HorO^ nhjpnt f a~ 
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power plant of the present invention compri^ers power 
generation apparatuses divided a pj^ur^lity of modules, a 
common base mounting thereojvCTie power generation 
apparatuses and a supp6rting apparatus for supporting the 
common base, ^a*i€T the common base is constructed so that 
the coipmfSn base is used commonly to a part of a 

insportation vehicle and a support frame of the power 

*trs 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1(a) is a plane view of the whole 




a: 
OB 

ru 



ru 



ru 
ru 



construction of a gas turbine power plant relating to an 
embodiment of the present invention. 

Fig. 1(b) is a side view of the gas turbine power 
plant of Fig, 1(a). 
5 Fig. 2 is a side view of the gas turbine power 

plant installed on a slope. 

Fig. 3 is a side view of a power plant in which 
the gas turbine power plant is combined with a steam 
turbine installed on a concrete support frame. 
10 Fig. 4 is a side view of a part of the gas 

turbine power plant, showing a condition that a liner 
plate for adjusting a surface pressure is mounted between 
the ground and landing gears supporting a common base. 
Fig. 5 is a side view of a part of the gas 
15 turbine power plant, showing a condition that a ground 

base of ground surface under the landing gears supporting 
the common base is reinforced. 

Figs. 6 (a)t^y(e) each are a view showing a 
condition that thp^common base and power plant to be 
20 transported mounted on a trailer. 

Fig. 7 is a side view of a construction in which 
the common base and transportation trailer are 
integrated. 

Fig. 8 is a perspective view of a common base 
25 provided with lengthwise rails. 

b> is a perspect ive v±ew—trF a pow^l ulatrfe- 




packag ej ^^ vi 4^z^j jih_r o ' 1 fa ea?& — foi s±l£ttnq on bhe ^ommrvn 



base in a length direction. 

Figs. 10(a) and 10(b) each are a view showing a 
process of installing the power plant. 

Figs. 11(a) to 11(e) each are a view showing a 
process of installing the common base. 

Fig. 12 is a perspective view of a sliding 
apparatus mounted on the common base. 

— 1- 3 is — a" p ' ei.spucLivo view of a power plan t, 
package provided -j&*itfr--rollers foZ slidin g on the common 
tas grTn rh g-^ idth _d irect^ an^ 



DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

Embodiments of the present invention will be 
described hereunder in detail, referring to the drawings. 
In the following explanation, a gas turbine power plant 
is taken as an example and described thereabout, however, 
the present invention can be applied to a power plant 
using a steam turbine, a diesel engine or the like. 

Figs. 1(a) and 1(b) show an operational condition 
of a power plant which is an embodiment of the present 
invention. Fig. 1 (a) is a plan view of the power plant, 
viewed from above, and Fig. 1 (b) is a side view of the 
power plant shown in Fig. 1 (a). 

The power plant of the embodiment has a gas 
turbine 2, a reduction gear 3, a generator 4 and a 
starting apparatus 5, connected to each other by a 
rotating shaft 1 and each fixed on a common base 6. The 




gas turbine 2 is provided with a suction duct 11 
connected thereto for supplying suction air to the gas 
turbine 2 and an exhaust duct 10 connected thereto for 
exhausting exhaust gas from the gas turbine 2 to outside. 
In the present embodiment , the exhaust duct 10 is 
installed on an upper portion of the gas turbine 2, and 
the suction duct 11 is installed on a ground adjacent to 
the gas turbine 2 and arranged so that one end of the 
suction duct 11 is connected to a suction port of the gas 
turbine 2. In the present embodiment, a lubrication oil 
tank/auxiliary equipment package 12 is provided at a 
position adjacent to the common base 6 on an opposite 
side to the above-mentioned suction duct 11. The 
lubrication oil tank/auxiliary equipment package 12 is 
connected mutually to the gas turbine 2, reduction gear 
3, generator 4, an so on so that lubrication oil is 
supplied to them. The exhaust duct 10, suction duct 11 
and lubrication oil/auxiliary equipment package 12 are 
arranged and connected after the gas turbine 2, reduction 
gear 3, generator 4 and starting apparatus 5 are 
installed on the common base 6, however, the arrangement 
and connection order is not limited to this order. 

^ffitff^common base~~6~ i s suppo rted on the grouttd^y^ 
plurain/ty of landing gears 7. The comapx^-iy^B6 is 
manufactured by fixing H^sJtaped steel and steel plate by 
welding or^faat^ners such as bolts. The common base 6 can 
Se ::: iiracte xn a lighter-weight and higher-rigidity^ 



construction by using steel pipes instead o±^ttjB==*=SKaped^ 
steel and steel plate. Fur thej^-irt^s possible to reduce 
the weight of th^et5fi5non base 6 to be lower by using 
materiaj-^6r high specific strength such as aluminum alloy 

In the present embodiment , the power plant that 
the gas turbine 2, reduction gear 3, generator 4, 
starting apparatus 5, and so on are connected by the 
rotating shaft 1 is constructed so as to be fixed on the 
common base 6. Hitherto , a vast term of works and cost 
were taken for manufacturing a concrete support frame 
installing thereon a power plant , however, in the present 
embodiment, the common base 6 is used instead of the 
concrete support frame, whereby the term of work and cost 
can be greatly reduced. 

The landing gears 7 which support the common base 
6 and serve as a height adjusting device adjustable of 
the height of the common base 6 are mounted on the sides 
or the bottom of the common base 6. The landing gears 7 
support the weights of the common base 6 and the power 
plant on the common base 6, and the length thereof can be 
changed independently from each other by hydraulic power 
or the like. Thereby, the height of the common base 6 
can be freely adjusted, and an installation surface of 
the common base 6 installing thereon the power plant can 
be kept horizontal. 
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Fig* 2 is a view showing an adjustment example of 
the height of the common base 6 by the landing gears 7. 
As shown in Fig. 2, the common base 6 and the power plant 
on the common base 6 can be kept horizontal even on the 
ground not horizontal such as an oblique ground surface 
by adjusting the height of the landing gears 7. 

Fig. 3 is a view showing an example of a 
construction in which the power plant is combined with a 
steam turbine equipment. In the embodiment shown in Fig. 
1, the power plant has the gas turbine constructed 
therefor, and it is also possible to use the power plant 
by combining it with a steam turbine 9 or the like 
installed on a concrete support frame 8, by installing, 
as shown in Fig. 3, the power plant using the common base 
6. That is, it is possible to install by combining the 
gas turbine and the steam turbine, by adjusting the 
landing gears 7 of the common base 6 so that the height 
of a rotating shaft of the steam turbine 9 installed on 
the concrete support frame 8 becomes the same as the 
height of the rotating shaft 1 of the gas turbine 2 
installed on the common base 6. 

Further, in the present embodiment, since the 
height of the landing gears 7 can be changed under the 
condition that the power plant is mounted on the common 
base 6, it is possible to make large a working space 
under the common base 6 by extending the landing gears 7 
to raise the height of the common base 6 when maintenance 



is conducted. In the case of a conventional concrete 
support frame, it was spatially impossible for a work man 
to enter under the power generation apparatuses such as 
the gas turbine 2, and so on, however, in the present 
embodiment, it is possible for a work man to enter under 
the power generation apparatuses and conduct maintenance 
work, or the like. On the contrary, by lowering the 
height of the landing gears 7, the height of the power 
generation apparatuses is lowered, whereby it is possible 
to conduct maintenance work of an upper portion of the 
power generation apparatuses without building a large- 
scaled scaffolding, or the like. 

Fig. 4 is a view showing a condition that a liner 
plate 13 is mounted between the landing gear 7 and the 
ground. Fig. 5 is a view of a reinforced ground 
foundation installing thereon the landing gear 7 . A 
ground surface contacting with the landing gears 7 which 
support the common base 6 is unnecessary to be as strong 
as a conventional concrete support frame, and a 
construction of a contact ground portion between the 
landing gears 7 and the ground is changed according to 
the strength of the ground. The ground base is searched 
before installation of the landing gears 7 to obtain 
ground bearing stress N (allowable support stress of the 
ground). When a value F/A obtained by dividing a contact 
ground area A of the landing gear 7 by a load F applied 
on the landing gear 7 is smaller than the ground bearing 
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force N, the landing gears are installed on the ground as 
they are. If when F/A is larger than N, the liner plate 

13 having an installation area S is provided between the 
ground and the landing gear 7, as shown in Fig. 4. Here, 
S is a size satisfying F/A < N. 

In another way as shown in Fig. 5, the ground is 
reinforced by digging down the ground around the contact 
ground portion of the landing gear 7 and laying pebbles 

14 or the like so that the ground strength is F/A < N. 
Even in the case where a method of improving the ground 
strength is taken, the ground strength improvement is 
sufficient to be effected on only the ground close to the 
landing gears 7, so that it is remarkably simple as 
compared with building of a conventional concrete support 
frame and a term of work and cost are also sufficient to 
be relative short and relatively low, respectively. 

Next, details at time of transportation and 
installation of the power plant of the present embodiment 
will be explained. 

Fig. 6 is conditional views when the power plant 
is transported. In transportation, the turbine power 
plant is divided into a plurality of packages and 
transported because of restriction of transportation 
weight and transportation size. In Fig. 6, there are 
shown modules of (a) the! suction duct, (b) the common 
base, (c) a gas turbine package, (d) the exhaust duct, 
(e) a control package, (f) the lubrication oil 
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tank/auxiliary equipment package and (g) the generator 
and starting apparatus. By dividing the power plant into 
a plurality of packages, it is possible for 
transportation to use transportation vehicles such as 
trailers of a wide use. Use of the trailers of a wide 
use makes it possible to freely run on public roads under 
rule. Further, it is possible to load the packages in a 
ship together with the trailer or on an air plane. 
3 Fig. 7 is a view of a construction in which a 

a 

03 10 common base is integrated with a transportation trailer 

t| (a trailer bed). For the common base 6 of the present 

.3 

rn embodiment, it is possible to mount thereon the power 

plant made in package as mounting objects, and further it 
is possible to take a construction which is provided with 

yl 15 a wheel portion 15 mounted on the common base itself as 

□ 

FU shown in Fig. 7 and runs as a vehicle body. In this 

case, after it reaches at the site and the common base 6 
is installed, a driving portion 16 and the wheel portion 
15 can be used for another use during operation of the 
20 power plant by constructing the driving portion 16 and 
the wheel portion 15 to be separable (detachable). 

her, it ig^aribao poss i b l e to m oufrtr=fcfae 



ti 

in 

lis 



reduction qe< 



reduction gear 3, etc. which is another£ar±--e^^Ene power 
plant on the common base^^to^run transportation. 
25 In the case wlierganother part of the power plant is 
mount^eTon the common base 6 and runs, it may be 
lec^s^a^fy^to^mou^ it at a specific position such as ~~zr^ 
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central p ort ion of the common base 6 in view ^Ia^o 
of load. In this case, by having prepared a lejiglfhwise 
rail 17 elongated in a length direction and'mounted on 
the common base 6 as shown in Fig. 8, .afnd, as shown in 
Fig. 9, by having prepared a lenqjHiwise sliding mechanism 
18 which is mounted on a coirapdn base mounting surface 
side of the power plant wfefich is mounted on the common 
base 6, for example, ar convex mechanism which is able to 
be fitted in a cojr^ave of the lengthwise rail 17 , the 
power plant indisposed in the central portion of the 
common bas^ 6 during transportation, it is moved on the 
common fcfase along the rail 17 when set at the site and 
can iybe positioned at a predetermined position of the 
-oemmon base- 6% 

Figs. 10(a) and (b) each are a view for 
explaining an installation process of the power plant. 
After the power plant having made into a plurality of 
packages are transported to the installation site by a 
plurality of trailers as shown in Fig. 6, first, the 
common base 6 is installed on the ground. 

Next, an installation process of the common base 
6 will be explained, referring to Figs. 11(a) to 11(e). 
First, as shown in Fig. 11 (a), a trailer 20 which 
transports the common base 6 is carried to the 
installation site, jacks 19 for installation are mounted 
on the common base 6 as shown in Fig. 11 (b) . Next, as 
shown in Fig. 11 (c), the installation jacks 19 extend to 
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the ground and float the common base 6 over the trailer 
20 by further extending the jacks. After making a 
condition that a load is not applied on the trailer 20, 
the trailer 2 0 is moved to leave only the common base 6 
5 as shown in Fig. 11 (d). The installation jacks 19 are 
shortened and the common base is lowered to a 
predetermined height from the ground. As shown in Fig. 
11 (e), the landing gears 7 are mounted on the common 
base 6 and support the common base 6, and then the 
10 installation jacks 19 are taken off. 

By conducting the process as explained above, the 
common base 6 can be easily installed without using any 
other apparatuses such as a crane. Further it is 
possible to jointly use the landing gears 7 as jacks 19 
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ry 15 at time of installation without using the installation 

m 



jacks 19. Further, it is possible to mount the 
installation jacks 19 and landing gears 7 on the common 
base 6 when transported, and when they becomes a bar to 
transportation, they can be mounted on the common base 6 
20 at the site. 

will be explained, referring to Figs. 10 (a J^kT^To (b) . 
After the common base 6 is installeji^-asmentioned above, 
in the present embodiment ,^-^tailer 21 on which the gas 
25 turbine package 2 ig^itfounted is put at a side of the 
common base^&<^Next , by using the sliding mechanism 

> H nn a— eoHttn o ft h^g e installa ti on S4 tf faee r > <f t-h^ r j» <*^ 
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-^tMrbiiie package the gas turoine package 2 is mouriij£d== 
on the common base 6. In the pr^5ie«tr^embodiment f by this 
sliding mechanisni^jJb--±^possible to easily mount the 
common^as€b without using a large-scaled apparatus such 
gg^-a-^ crane or th^ -lirke. 

After the gas turbine 2 is fixed to the common 
base 6, a generator transportation trailer 2 2 is put at a 
side of the common base 6 as shown in Fig. 10 (b) and the 
generator 4 is slid onto the common base 6 in the same 
manner as in the gas turbine 2. If there is other 
generator or generators, they are mounted onto the common 
base 6 and fixed as shown in Figs. 10(a) and 10(b). 
Further , in the above explanation, an example that the 
generator is mounted onto the common base 6 next to the 
gas turbine package, however, the mounting order can be 
determined freely. 

Since a surface of the common base 6 on which the 
power plant is mounted is finished by machining, it is 
possible to install the power generation apparatuses with 
precise positional relation between the power generation 
apparatuses on the common base 6. 

Further, since the common base 6 is supported by 
the landing gears 7 each length of which is variable, it 
is possible to freely adjust the height of the common 
base 6 to the height of the bed of a transportation 
trailer when the power plant is moved from the 
transportation trailer to the common base 6. 
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Hereunder , an example of a concrete construction 
of the sliding mechanism will be explained. 

Fig. 12 shows a sliding apparatus mounted on the 
common base 6. As shown in Fig. 12, width-wise rails 23 
5 extending in a width direction of the common base 6 are 
provided on the common base 6. The width-wise rails 23 
are formed so that packages of individual divided power 
generation apparatuses can be guided in the width 
h* direction of the common plate 6 when they are mounted on 

a 

p 10 the common base 6, and in Fig. 12, as an example thereof , 

OB 

the width-wise rails in which concave portions are formed 
on a mounting surface are illustrated. 



extendxng in a width direction of the common base 6/ for 



[U 15 example, a convex mechanism which is able to be jFitted in 
□ the concave portions of the width-wise rail 2J&* is 



in 



provided on a common base installing surface of the power 
plant to be set on the common base 6. >^By positioning the 
width-wise sliding mechanism 26 amr the width-wise rails 

20 23 , the gas turbine 2 is moved/along the width-wise rails 
23. After the gas turbine/2 has been moved onto the 
common base 6, the gas/turbine package transportation 
trailer 21 is movejKaway from the side of the common base 
6. The gas tujs^lne package 2 on the common base 6 is 

25 positionedxwith respect to the common base, for example, 
by portioning it to a reference point of the common base 
then it i s fixed to th e— common ba o c 6. Tfee— gas_ 
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t urbine 2 moves on the sr iU L h^wis e j.ails 23^xlm^t s^^ 
mounted on the common base^6^H3t^Ehat the gas turbine 2 
can be set^t-^^reci^e position on the common base 6 
^iCfiuut specific a d^- u s- tm entry 

Further, when the power plant has become 
unnecessary, it can be easily removed by a process 
reverse to the installation process, and further, by 
moving it to another site and installing it, it can be 
reused as a power plant. Since the concrete foundation 
frame, and so on are not left at the place in which the 
power plant was removed, the place can be used for 
another object soon. 

Further, in the case where a unit of a part of 
the power plant on the common base 6 is in disorder, the 
trailer which is empty is put at the side of the unit in 
disorder, and the unit is put on the trailer in a reverse 
process to the installation process and removed away. 
Then, a trailer mounting thereon a unit to be replaced 
thereby is put at the side of the common base 6 and the 
unit to be replaced is slid onto the common base 6, 
whereby the unit in disorder can be easily exchanged. 

As explained above, in the present embodiment, 
the common base is used as a frame mounting thereon the 
power plant, so that it is possible, without practicing a 
conventional concrete foundation frame, to bring the 
frame itself in the setting site together with the other 
power generation apparatuses soon when the power plant 
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becomes necessary, and it is possible to reduce greatly a 
term of works and a cost. 

Further, hitherto, it was general to use a large- 
sized crane when a power plant such as a gas turbine, a 
steam turbine, a generator, and so on were installed on a 
concrete foundation frame after the frame was formed and 
there was a problem that the term of work and cost 
increased. On the contrary, in the present embodiment, 
since the sliding mechanism is used, it is possible to 
install the power plant on the common base which is a 
foundation frame without using a specific apparatus such 
as a large-scaled crane. Further, by using the sliding 
mechanism, the power plant can be easily moved to another 
site and exchange of unit or units when it is in disorder 
can be easily effected. 

Further, the common base can be freely 
transported by a means of transportation such as a 
trailer, and installation and removal also can be easily 
carried out, so that after installation is done once, it 
is possible to easily move it to another site. 

According to the present invention, there is an 
effect that it is possible to provide a power plant that 
an installation process at the site is simplified and the 
movement of an installed power plant is easily carried 
out . 



